The transmembrane arrangement of the ADP/ATP carrier as elucidated by the lysine reagent pyridoxal 5-phosphate.
The lysine reagent pyridoxal 5-phosphate was applied to the ADP/ATP carrier (AAC) in order to elucidate topological and functional properties of the numerous lysines within the primary structure. To establish appropriate labeling conditions, the influence of pyridoxal-P on transport and inhibitor binding to the AAC was examined. The ADP/ATP transport is sensitive to low concentrations of pyridoxal-P with a Ki = 0.4 mM. Binding of [3H]carboxyatracylate and [3H]bongkrekate is largely inhibited by pyridoxal-P treatment with Ki approximately 1 mM. [3H]Carboxyatractylate is not and [3H]bongkrekate weakly removed by pyridoxal-P, whereas [3H]atractylate is displaced to a large extent. Under optimized conditions of pyridoxal-P concentration, of pH and of time exposure, the AAC was exposed to [3H]pyridoxal-P in mitochondria, in submitochondrial particles and in the detergent-solubilized carrier. The [3H]pyridoxal-P-labeled AAC was isolated from mitochondria and particles. After citraconylation thermolysinolytic peptides were prepared. The pyridoxyl-lysine-containing peptides were purified and the pyridoxal-P incorporation to specific lysines was determined by sequencing. The pyridoxal-P incorporation into the AAC in various states was evaluated with regard to structural and functional aspects. First, by comparing pyridoxal-P incorporation in mitochondria and sonic particles, the segments of the polypeptide chain exposed to the cytosolic and matrix side of the membrane are detected. Second, the additional lysine incorporation into the isolated as compared to the membrane-bound carrier is attributed to the protein collar facing the phospholipid headgroups. Third, the difference between lysine incorporation into the carboxyatractylate-AAC and bongkrekate-AAC complexes reflect either conformational changes or lysines involved in the translocation channel through the protein. Fourth, the additional lysine labeled in the atractylate-carrier complex as compared to the carboxyatractylate-carrier complex is attributed to a cationic site in the binding center. These results are incorporated into a transmembrane folding model of the carrier.